An analysis of taxa used and that are salient to Vietnamese in Hawai'i compared with southern Vietnam reflects an evolution of the assemblage of food plants demonstrated by substitutions, insertions, and deletions of plant taxa. Replications occur as the Vietnamese in Hawai'i have access to many similar plant taxa as those in Vietnam, possibly due to the location of Hawai'i as a place where similar food plants can grow and due to a large Asian population. Food plant taxa were elicited from interviews and recorded during participant observations. The current scientific botanical nomenclature and taxonomic groupings, plant life form or part utilized, the southern and many northern Vietnamese vernacular names with diacritical markings, and the English and French translations are provided for over 200 food plants. An introduction to Vietnamese diacritical writing and vernacular botanical nomenclature is included.
Introduction
Despite nearly 30 years of influence on the food, market, and garden flora of the United States, our knowledge of the food plants used by the Vietnamese is only preliminary (Airriess & Clawson 1994 , Kuebel & Tucker 1988 , Nguyen 2003 , 2005 , Owens 2003 . Furthermore, while other waves of Asian immigrants (e.g., Chinese, Japanese, and Filipino) have introduced their foods there are no current published surveys of food plants sold in Asian markets in the United States although there are older reports (Chung & Ripperton 1929 , Miller 1933 , Porterfield Jr. 1951 .
From recent reports involving Vietnamese economic and ethno-botanical studies in Vietnam (Ogle et al. 2003 , Tanaka 2004 and in the United States (Owens 2003 , Staples & Kristiansen 1999 , it is evident that there is a need for a reference of accurate scientific and Vietnamese plant names. The main issue is the absence or misuse of diacritics when writing Vietnamese words. If one understands that a single stroke of the pen can change the meaning of a word from "melon fruit" to "coconut palm", one would agree that it is important to not only record, but also to share and report the accurate name. Such is the case with the names of plants in the Vietnamese language. As a native speaker and an ethnobotanist, I contend the unambiguous understanding and use of Vietnamese vernacular botanical nomenclature for laying a solid foundation for the field.
The purposes of this report are: 1) to identify food plants salient to Vietnamese in Hawai'i and southern Vietnam, 2) to analyze the plant taxa elicited through interviews in order to test the hypothesis that an 'evolution' in the assemblage of food plants salient to Vietnamese in Hawai'i has occurred as demonstrated by plant substitutions, insertions, and deletions, and 3) to provide a reference of scientific and vernacular names of food plants used by Vietnamese people that (i) is current in botanical nomenclature and taxonomic groupings, (ii) is accurate in the diacritical and tonal Vietnamese vernacular names of plants, and (iii) provides English and French vernacular
The Vietnamese language
Vietnamese is the national language of the Socialist Republic of Vietnam and of the Kinh or Việt ethnic group that represents the majority of diasporic Vietnamese. Vietnamese is only one of the over 90 languages spoken by the 54 ethnic groups in Vietnam but it is spoken by nearly 90% of the population. The northern (NV), central, and southern (SV) dialects are reflected by numerous examples of multiple vernacular names for a single subject and pronunciations for a single word. With the Vietnamese diaspora, the language is spoken everywhere they have settled throughout the world (SIL 2004) .
Vietnamese diacritics and their importance in plant names
The Vietnamese language incorporates a system of diacritical marking that are applied to the vowels a, â, ǎ, e, ê, i, o, ơ, u, ư, and y. The alphabet also includes the consonant, "đ." This "đ" is pronounced similarly to the English "d," as in the word "dog." In contrast, the Vietnamese letter "d," while written the same as the English "d," is actually pronounced as the English "z," as in "zebra" (NV) or "y," as in "yellow" (SV). These diacritics are used to designate tones in spoken words and are requisite in distinguishing the meanings of otherwise similarly spelled words (Table 1) . This indispensable use of diacritics to distinguish meaning is also present in the Vietnamese botanical nomenclature (Table 2) . See Ðinh (1976) for an in-depth analysis of the botanical nomenclature, including the Chinese and French influences. vost et al. 1917-1941, Ðinh 1981) ; and (3) in publications concerning the ethnobotany of the Vietnamese in France (Simon & Simon-Barouh 1972 , Walujo 1985 .
Important as it is, few have been as careful in their employ of Vietnamese plant names as the French (Hodel et al. 1999 , Kuebel & Tucker 1988 , Nguyen 2003 , 2005 . This is notable due to the recent increase of Vietnamese ethnobotanical publications, both from studies in Vietnam (Ireson & Ireson 1996 , Nguyen 2000 , Ogle et al. 2003 , Tanaka 2004 and in the United States (Airriess & Clawson 1994 , Corlett et al. 2003 , Nguyen 2000 , Owens 2003 , Staples & Kristiansen 1999 . This increase in Vietnamese research is a contribution towards balancing a historically American continent dominated focus in ethnobotanical research publications (American continent > 40% vs. Asia <25% (Cotton 1996) ). At this stage in particular, it is counterproductive for progress, to publish reports less than complete with the diacritical language. Reasons for not using diacritics include: (1) confusion regarding their correct application; (2) lack of reliable, comprehensive references to check Vietnamese names; and (3) technology difficulties (i.e., incompatible language programs and formatting difficulties in word processing programs) (personal communication, R. Owens 2003, and G. Staples 2000) .
Vietnamese vernacular botanical nomenclature
Vietnamese vernacular botanical nomenclature may be generalized to glosses based on: (1) large taxa defined by plant form or structure utilized (Atran 1990 ) (Appendix A); (2) generic ranks; and (3) specific "species" or "varieties" (Berlin 1992 ) that may be labeled as binomials. Examples of plant names based on form or part utilized include nấm (mushroom), rau (leafy vegetable), and trái (fruit). Examples of generic names include dưa (Cucumis), chuối (Musa), and cải (Brassica). Examples of specific names include dưa chuột (Cucumis sativa L.), chuối hột (Musa balbisiana Colla.), and cải ngọt (Brassica rapa susp. chinensis (L.) Hanelt). The plant form or part utilized is also a prefix that in some cases may designate the generic name. Examples include nấm mèo, for the tree-ear fungus (Auricularia sp.), and trái dưa chuột, the fruit of cucumber (C. sativa).
The prefix is important in cases where two species of different genera or even families share a generic name. An example is the generic name dứa (different from dưa without a rising-tone diacritic) (see Table 2 ). The examples in Table 2 refer to meaning when combined with the prefix for a fruit, as in trái dứa (SV), referring to the fruit of Ananas comosos (L.) Merr. When it is combined with the prefix for leaf, as in lá dứa, it refers to the scented leaves of Pandanas amaryllifolius Roxb. used in cooking.
A single species may be referenced by different vernacular names corresponding to its use at different developmental stages or to distinguish the part utilized. This is well illustrated in the seeded banana, cây chuối hột (tree + Musa + seed). The staminate inflorescence, referred to as bắp chuối (SV) (bắp describes its oblong shape) or hoa chuối (NV) ("banana flower") and the young, green fruits, trái chuối chát, (fruit + banana + astringent taste) are used as raw vegetables. 
Writing Vietnamese diacritical characters
The Vietnamese diacritical characters in this manuscript were written in "Unicode." Writing diacritics was once problematic due to formatting and word processing difficulties. These problems have been overcome by the use of Unicode fonts and Vietnamese language programs. The Unicode Standard is an international character coding system designed to support the worldwide interchange, processing, and display of written texts of diverse languages (UNI-CODE 1991 . A number of Vietnamese language fonts and programs using Unicode are available and free to download from the Internet (UNIKEY 1991 , VPS 1993 -2001 . Unicode characters are also available as standard symbols in Microsoft ® Word and are supported by a number of applications (e.g. EndNote ® 8 and newer versions). I recommend using the Unicode Standard for Vietnamese fonts (inserted either from Microsoft Word's "Insert -Symbols" menu or as the Unicode option in the font program of choice). Both methods are broadly available and transferable without formatting corruption.
Methods

Study period and sites
The food plant list presented here was compiled as part of my dissertation research on food plant knowledge and practices of Vietnamese in the United States and in Viet- 
Interviews and participant observation
Ethnographic, structured interviews (Spradley 1979 ) with informed consent (Alexiades 1996) using questionnaires (Martin 1995) were conducted with Vietnamese men and women at least 18 years of age to collect data on food plant use and culinary habits. Interviewees were selected by snowball sampling (Bernard 2002 ) initiated with a Vietnamese immigrant woman in Honolulu and a Vietnamese woman of similar age in Vietnam. A free listing technique was used to obtain food plant species known and used by each interviewee (Martin 1995) . Food plants were demarcated by three uses: (1) "vegetables" (rau cải), defined as any plant part or life-form of the plant that can be eaten and is often not sweet compared to most fruits of plants (e.g., leaves, stems, corms, and mature or immature fruits of the Cucurbitaceae and Solanaceae families), (2) "fruits" (trái cây), the developed ovary of a seed plant that may contain seeds, and (3) "spices and other ingredients for preparing food" (nguyên liệu gia vị), a plant or non-plant substance that is used to add aromatic, pungent, salty, or other additional seasoning to foods.
Participant observation (Spradley 1980 ) with informed consent was conducted with members of the Vietnamese communities in private homes and at public events to observe plants actually being used. This was to supplement plant data from the free-lists and to record those not listed in the interviews.
Plant collections
Vouchers of plants recorded in Hawai'i and Vietnam were collected in triplicate from some home gardens, but mostly from the produce markets of Chinatown, Honolulu (Hawai'i) and Biên Hòa (Vietnam) (Bye 1986b , Martin 1995 . Vouchers were deposited at the herbaria of the University of Hawai'i (HAW) and the Institute for Ecology and Biological Resources (HN) in Hà Nội (Hanoi), Vietnam. Plants in home gardens represented by few individuals were collected singularly or in duplicate only. These specimens are deposited only at HAW. Some vouchers were recorded using only digital photography.
Many of the plants were cultivated species for which their identification is commonly known. Others were identified using the most comprehensive flora of Vietnam currently available (Phạm 1999 (Phạm , 2000 (Phạm , 2003 . Specimen identifications have been confirmed by staff of BISH and HN. Accepted scientific names and the associated authorities were checked using the Missouri Botanical Garden's (n.d.) VAST (VAScular Tropicos) nomenclatural database accessed via W3TROPICOS. Current botanical familyplacement was verified using APG II (2003) and the continuously updated electronic resource, the Angiosperm Phylogeny Website (Stevens 2001 onwards). The Vietnamese plant names recorded from the interviews were cross-checked using Phạm (1999 Phạm ( , 2000 Phạm ( , 2003 and if not included then checked in (Võ 2003) . English and French names are those that occurred in descriptions of plants in Phạm (1999 Phạm ( , 2000 Phạm ( , 2003 and in Crevost and Lemarié (1917) . Where these did not provide an English or French equivalent, some common names were available via the Multilingual Multiscript Plant Name Database (Porcher 1995 (Porcher -2020 .
Plant taxa analysis
Descriptive statistics were used to identify plant taxa in each use-group (i.e., vegetables, fruits, and spices and other ingredients) that were listed most frequently for Hawai'i and Vietnam grouped interviews. The lists and taxa recorded during participant observations in Hawai'i and Vietnam were used to identify taxa substituted, inserted (added), and deleted (not used) in Hawai'i.
Results
Interviews
Interview responses were grouped by location, Vietnam or Hawai'i. Interviewee demographics were recorded (i.e., gender, age, occupation). As the main purpose of this report is to identify the assemblage of plant taxa used by Vietnamese location rather than the differences in plant knowledge potentially due to social characteristics (Zent & Zent 2004) , an analysis based on these demographics is not included in this paper and will be discussed in a separate paper. In both locations, I began to reach a point of diminishing returns (few or no new species listed) (Martin 1995) with approximately 30 interviews. In Biên Hòa there were a total of 41 (26 female, 15 male) interviewees. In Honolulu, there were a total of 34 (25 female, 9 male) interviewees. I believe the reason for there being more female than male interviewees is due to (1) my being female and Vietnamese and (2) the snowball method used to find interviews. As a middle aged Vietnamese woman, it is culturally easier and more appropriate for me to meet and talk with women. I believe my use of the snowball sampling method resulted in higher numbers of female interviewees because the person identifying another to be interviewed often identified a friend or relative of the same gender. Interviewees from Biên Hòa listed a total 143 taxa of food plants, which included 90 taxa referred to as "vegetables" or "spices" and 53 taxa as "fruits." While in Honolulu, 67 and 43 taxa were listed for the same food plant groups.
Vietnamese food plant assemblage
The Vietnamese food plants (Appendix B) represent a compilation of the plants recorded from structured and participant interviews in Honolulu, Hawai'i and Biên Hòa, Vietnam. The checklist has been prepared with the scientific family names and Latin binomials. In some cases, taxa and names are different from those in the floras and other recent literature on food plants of Vietnam. Plant families are presented in alphabetical order so that the checklist may be most accessible to a variety of users. Fungi appear at the end of the list. Within families, genera and species are presented in alphabetical order, followed by Vietnamese names, in different dialects where applicable, and if available, in English and French. The French names are provided to facilitate research and use of the extensive French literature concerning Vietnamese economic plants. Also listed for each species is the plant part or life form reported as being utilized by informants.
Plant taxa analysis
Plant taxa lists from Hawai'i and Vietnam were used to order the frequency of taxa demarcated by the three uses:
(1) "vegetables" (rau cải) (Table 3) , (2) "fruits" (trái cây) (Table 4) , and (3) "spices and other ingredients for preparing food" (nguyên liệu gia vị) ( Table 5 ). The vegetables and fruits tables display the top 30% of the most frequently listed plants and are discussed in the next section. The spices table includes only the order of frequency due to missing data.
Taxa substituted, inserted (added), and deleted (not used) in Hawai'i are identified using a case studies approach. The purpose of this method is to allow for a detailed culturally informative discussion of a few notable examples and their traditional use in Vietnam compared to contemporary use or in Hawai'i.
Discussion
Site bias
Due to the locations of the study sites, Hawai'i and southern Vietnam, the checklist produced may be representative of plants most salient to Vietnamese of southern Vietnam origin and living in a subtropical U.S. environment with a large East and Southeast Asian population. If this study was carried out in northern Vietnam or a northern U.S. city including different demographics, the checklist produced may include different species representative of those different climatic areas and cultural make-up. Lycopersicon esculentum 32
Mentha aquatica -30
Ocimum basilicum -43
Raphanus sativus Longipinnatus Group -30
Rorippa nasturtium-aquaticum 29 -
Solanum tuberosum 29 -
Plant taxa descriptions
The list of Vietnamese food plants includes over 200 taxa. More taxa were added to the list or assemblage of food plants from recordings of plants observed to be used during participant observation interviews. The majority of species represent the Brassicaceae, Cucurbitaceae, Fabaceae, and Poaceae families. Species in Rutaceae and Musaceae are used most frequently for their sweet fruits. Fungi and algae are used infrequently. They were never listed in structured interviews but were observed being used during participant interviews. The fungi observed are included in the checklist. Due to the infrequency of algae use, I did not collect algae and only mention here their Vietnamese life-form term, rong.
The most frequently listed vegetables ( reticulata are highly salient to those respondents in Honolulu, although they appear just below the 30% frequency of listing. As with the vegetables listed, the fruits results are also probably due to site bias. This is particularly so for fruits such as mangoes and pomelos that are common 
Deletion and substitution used for color
Momordica cochinchinensis (Lour.) Sprengel (gấc, indigenous to India, Japan to New Guinea). This spectacular fruit (Figure 4) , is related to bitter melon (M. charantia L.). The thick, red arils of the large seeds are used to impart an orange-red color to the glutinous rice dish, xôi gấc. Xôi gấc is traditionally served for celebrations such as wed-
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www.ethnobotanyjournal.org/vol4/i1547-3465-04-175.pdf 183 dings, đầy tháng (the celebration of exactly one month old of a baby), and Tết (Lunar New Year). The aril covered seeds are first soaked in rice liquor. The arils are then removed from the hard seeds and mixed with uncooked glutinous rice that has been soaked in water and the mixture is steamed. Coconut milk is added to sweeten this food. The black hard seeds are not eaten as they are removed prior to or during the mixing stage. A number of seeds may be left in the mixture or are reserved to be used as decoration on top of the cooked xôi gấc ( Figure 5A ). This is done as evidence that M. cochinchinensis was indeed used to impart the coloring versus an artificial food coloring. In Hawai'i, at every Vietnamese celebration where a pink to red colored glutinous rice dish was available, I have been told it is "xôi gấc" and upon asking, I am told " [artificial] color is added" to make it red. The food coloring imparts a light red to pink hue rather than the orangered produced when using the arils of M. cochinchinensis ( Figure 5B ). Pandanus amaryllifolius Roxb. (lá dứa, scented pandanus, indigenous to the old world tropics, possibly first found in the Moluccas). Pandanus amaryllifolius leaves are used to perfume and to impart a green color to foods. For example, both scent and coloring properties are used to make a sweet food called, chè sôi nước, which consists of green colored spheres filled with sweetened mung bean paste. The green spheres are made with glutinous rice flour traditionally colored using water boiled with P. amaryllifolius. In Hawai'i, chè sôi nước is often made with green food coloring even though P. amaryllifolius is available ( Figure 6 ). As with M. cochinchinensis, the substitution of P. amaryllifolius is explained to me without much empathy for traditionalism. For these two examples in Hawai'i, the convenience of the artificial food coloring outweighs the traditionalism of the plant use. The substitution of coloring for M. cochinchinensis is compounded by its unavailability in Hawai'i.
Substitutions, insertions and deletions for texture
Colocasia gigantea (Blume) Hook. f. (bạc hà, often referred by "taro stem," indigenous to Indomalasia to Australia) (Figure 7) . Colocasia gigantea is valued for the spongy aerenchyma and crunchy texture of its petiole (Nguyen 2005) . The petiole has no flavor of its own, but absorbs the broth of the soup it is specifically cooked in, canh chua cá lóc (sweet and sour snakehead mullet fish soup). The ingredients used to make canh chua cá lóc provide its characteristic balance of sourness, sweetness, and spiciness. These combinations are important characteristics of Vietnamese food (Đinh 1990a; Pham 2001; Trieu 1998) . Less discussed is the necessity of certain plants to provide texture, as is the function of C. gigantea in this soup.
Vendors in Biên Hòa identified plant taxa used as substitutes for C. gigantea in canh chua (Table 6) The C. gigantea substitutes that occur in Biên Hòa, except bamboo shoots and Sesbania grandiflora (L.) Pers., are not available in the Honolulu's Chinatown markets, and thus are considered to be "deleted" from the Hawai'i based Vietnamese food plant assemblage. Nelumbo nucifera Gaertner in the form of the "lotus roots" are available in Chinatown, but the shoots as they are used for canh chua are not available. Neptunia prostrata (Lam.) Baill. is available in Chinatown, but I have never observed its use for canh chua. It is possible that N. prostrata was deleted from the assemblage of canh chua plants because it was not available when the Vietnamese first began to make this food in Hawai'i, and subsequently the knowledge of its application for canh chua was forgotten by many. 
Conclusions
This paper provides an explanation of Vietnamese diacritics and their importance to meaning and application in Vietnamese vernacular plant names. It is hoped that the compilation of Vietnamese food plants will be useful to those working in Vietnamese economic botany or ethnobotany as a reference of the current scientific nomenclature and taxonomic groupings, the fully scribed Vietnamese names, and the English and French equivalents. As the interest in Vietnamese ethnobotany grows, it is important to be accurate and unambiguous in our research and reports. Equally important, that a greater understanding of the food practices and culture can be learned and preserved through the active use of the Vietnamese language by those that are interested, Vietnamese or otherwise. 
